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Outline
Short History of Medical Innovations

Medical Business or Information Business?

Cost Containment as a Driver

You Have an Innovative Device, Now What?

Market Plan to Business Plan

Medical Market Specifics



What this lecture is NOT
Town Hall Meeting to promote National Health Care

Tea Party in opposition to National Health Care



Democratic Health Care Plan



Republican Alternative



The Real Medical Tea Party 1846



Ether and the Beginnings of 
Exploratory Surgery 1846



1972 CT Scan 1979 Nobel Laureat
 to Hounsfield, EMI

I’m Looking Through You



Plethora of ancillary devices



EMB July August 2009



The bionic contact lens



Innovations in Imaging



Knowledge for decision assistance
Early work in area of EKG analysis by computer 

Cardiac ejection fraction calculations

Mammography reading assistance

Care Flow 

Contraindications of drugs



Medical business is really 
information, or…



Institute of Medicine 2001



IOM Resources



Short History
Non Invasive Diagnosis and Treatment

X-ray imaging, CT scanner, MRI, pharmaceuticals

Cellular imaging or DNA indicators

ATM laboratory

Or?



The Future Clinical Lab?



The Business Plan
Essential element of any business

Necessary for raising capital

Necessary to determine direction of company; mission, 
vission

Reference of measure of progress

Points to alternative directions (Plan B) 



Elements of a Business Plan
Description of company and product/service offering

Market Plan

Revenue projections

Operation expenses

Results/Profits/Milestones

Management team

Supporting Documents
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Market plan
• Answers the feasibility of business

Based on market needs/wants

Product value

Market size

Reimbursement issues

Regulatory issues

Market sustainability

Distribution/sales channel

Competition

Replacement technology 

Risks, SWAT, PEST



Specifics of medical market
Well defined customer universe

Well defined usage requirements

Price determined by LCA (Lowest Cost Alternative)

Regulatory compliance
Most medical devices require FDA review (clearance or 
approval)
HIPAA requirements; Health Insurance Portability and 
Accountability Act
Sarbanes-Oxley; SOX



Various medical engagements
Medical device to end user

Accessories to medical device

Software for medical device or application

Subsystems for medical device

Components of medical device



Complexity varies with  various 
engagements

Regulatory          Cost          
Reimbursement

Involvement       Constraints        Driven

Medical device to end user HIGHEST LOWEST HIGHEST

Accessories to medical device

Software for medical device   

Subsystems for medical device

Components of medical device LOWEST HIGHEST LOWEST



Various medical engagements
Medical device to end user
Accessories to medical device

Software for medical device or application

Subsystems for medical device

Components of medical device



Specifics of medical market
Well defined customer universe

Hospitals
Clinics
Private physicians
Nursing homes
Home market
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Determinants of device selling price
Medical market is NOT cost plus

Need to determine the value of your device and it must be 
greater than the cost of your product; include all costs; direct
and indirect 

Selling price as a function of the value;
More patients per unit time

Less labor per procedure

Less errors per procedure

Less complications or morbidity

Higher cure rate



Macro approach
National incidence numbers on disease

Specific segmentation of disease
Cure rates, diagnostic specificity and sensitivity
Complications
Care flow

Costs for care

Reimbursement levels



Specifics of medical market
Well defined usage requirements

Volume data available on many diseases and treatments
Government sites, professional societies, patient groups
Data can be localized to individual customer catchment areas



American Cancer Society



Screening Guidelines



American Heart Association



Macro costing





Depending on device, sample 
micro feasibilities need to be done

Device is highly specialized to specific disease types

Device is relatively costly

Need for hospital/clinic/physician to economically justify

Need to determine size and specialty of hospital



Typical hospital catchment area 

Primary, Secondary, Tertiary



Hospital view of market
Population     Estimate of Cases

 
Suitable

 
Capture

Primary 3,624,754 16,768 400           100

Secondary 5,693,800        26,878 650             80

Tertiary 11,663,544      54,673 1275           20

How much revenue is this?



Specifics of medical market 
revenue

Price (to patient) determined by LCA (Lowest Cost 
Alternative) for replacement technologies

Price for technologies with increased medical evidence can 
charge more.  But medical evidence needs to be proved. This 
can be expensive

Performing the procedure more precisely is not justification.

Need to prove better results and/or less complications

Saving time and eliminating errors may cause hospital to 
purchase without more reimbursement

How is reimbursement determined?



Specifics of medical market
Most medical devices require FDA review

Hold for after reimbursement discussion

FDA Clearance/Approval is needed prior to any 
reimbursement



What’s involved in reimbursement process
Coverage

Process of getting a service or procedure included in an 
insurer’s package

Coding
Process of getting a service or a procedure an “identifier”

 
so 

that it can be priced as a service or bundled with another 
procedure that is priced

Payment
Process by the insurer to set a price for the service or 
procedure 









Annual Publication of CPT Coding









Result is a reimbursement 
schedule from ONE insurer!





Private Insurance Companies



The Hospital’s Customers (Patients)

Reimbursements

Payer Mix & Reimbursement 
Level Payment as % of Gross Billing % of Patient Volume 

Gross Billing Amount

Medicare 100% 35.0%

Managed Care 150% 20.0%

Commercial 135% 20.0%

Self Pay 200% 10.0%

Medicaid 100% 10.0%

Charity 0% 4.0%

Other (e.g. Personnel) 100% 1.0%



Revenue for a particular procedure
Payor Patient 

Numbers
Factor based 
on Medicare

Charge per 
patient

Total Rev for 
time period

Medicare 350 100% $80.00 $28,000

Managed Care 200 150% $120 $24,000

Commercial 200 135% $108 $21,600

Self

 

Pay 100 200% $160 $16,000

Medicaid 100 100% $80 $8,000

Charity 40 0% $0 $0

Other
(e.g. Personnel)

10 100% $80 $800

Average Revenue per patient=$ 98,400/1,000 = $98.40



July/August 2009 Cancer Journal



What are the important drivers to 
gain acceptance/reimbursement?

FDA Clearance/Approval

Lower diagnostic or treatment cost

Evidence based results

Reduce complications

Reduce hospital stay

Increase throughput

Reduce return admissions

Help an existing company enter market or increase share



Move to integrated approach



Medical Imaging in the Age of Theranostics & 
Pharmacogenomics
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THERAPY
Image guidance for 

minimal-invasive therapy

healthcare dollars spend on diagnostics: 
from < 1% to 5%?*

*market forecast (2000), Clinica reports





All this in a regulated environment

May 28, 1976, the Medical Device Amendments to the Food, Drug 
and Cosmetic Act were enacted into Law.



FDA ORGANIZATION

National Institutes of Health
N I H

Clinical Research

Office of Regulatory Affairs
O R A

Field Investigators

Office of Device Evaluation Office of Compliance

Office of Science and
Engineering Laboratories

Office of Communication,
Education, and Radiation Programs

Office of Surveillance and Biometrics Office of In Vitro Diagnostic Device
Evaluation and Safety

   Center for Devices and Radiological Health
C D R H
Director

Center for Drug Evaluation and Research
C D E R

Pharmaceuticals

Food and Drug Administration
F D A

Comissioner

Center for Medicare and Medicaid Services
C M S

Healthcare Payments

Department of Health and Human Services
D H H S

SECRETARY



Device Intended for Human Use
Before a device can be used on humans it must have one

 
of the 

following:
1. Premarket Notification [510(k)] Clearance from FDA
2. Premarket Approval Application (PMA) approved by FDA
3. Investigational Device Exemption (IDE) approved by FDA 
or an Investigational Review Board (IRB)



FD&C Act: The LAW
Prohibition of Adulteration: 501 FD&C Act
Prohibition of Misbranding: 502 FD&C Act
Banned devices: 516 FD&C Act

Notification, and repair, replacement or refund: 
518 FD&C Act
Records and Reports: 519 FD&C Act
Restricted Devices: 520 FD&C Act



FD&C Act: The LAW
Establishment Registration & Device Listing: 21 CFR 807 
Premarket Notification [510(k)]: 21 CFR §807.81
Investigational Device Exemption (IDE): 21 CFR 812
Quality System Regulation (CGMP): 21 CFR 820
Labeling: 21 CFR 801
Medical Device Reporting: 21 CFR 803
Reports of Corrections and Removals: 21 CFR 806
Electronic Records; Electronic Signatures: 21 CFR 11
Device Identification & Classification: 21 CFR 862-892
RHSA, Electronic Product Radiation: 21 CFR 1000-1050



(a) General. (j) Design history file.

(b) Design and
 

(i) Design changes.

development planning. (h) Design transfer.

(c) Design input. (g) Design validation.

(d) Design output. (f) Design verification.

(e) Design review. 

21 CFR Sec. 820.30 Design controls.
…shall establish and maintain procedures…



Back to the start of the design…
 Time to review a few key points

Medical market is robust with room for new innovations

Medical market requires an understanding of reimbursement

Medical market is well defined for estimating potential sales 

Evidence based medicine requires a lengthy process

Regulatory issues are extensive but well documented
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